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1. Name 
historic Rendezvous ~ o c k i n g  S i m u l a t o r  

and/or common Real-Time Dynamic S h u l a  t o r  

2. Location 

city, town Hampton - vicinity of congressional district 

state V i r g i n i a  code 5 1  County Hamp t o n  code 650 

3. Classification 
Catagory Ownarship Status 
- district x public - occupied 
- building($) - private - unoccupied 
- structure - both - work in progress 
- site Public Acquisition Accasaibla 

object - In procacrs X - yes: restricted 
- being considered - yea: unrestricted 

- no 

Pr98eflt Us0 
- agriculture - museum 
- commercial - park 
- educational - private residence 
- entertainment - religious 
- government - sclentltic 
- industrial - transportation 
- military L o t h e r :  I n a c t i v e  

4. Owner of Property 
name N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  (NASA) 

strwt & number 

city, town Washington - vicinity ot state D.C. 20546 

5. Location of Legal Description 
courthouse, registry of deeds, etc. N a t i o n a l  A e r o n a u t i c s  and  Space ~ d m i n i s  t r a t i o n  (NASA) 

street & number Real  P r o p e r t y  Planagement O f f i c e  Code fJXG 

citv. town Washington state D.C. 20546 

6. Re~resentation in Existing Surveys 
title Ncrjc: has this property been determined eligible? - yes - no 

date - federal - state - county - local 

depository for survey records 

city, town - -- 
state 



7. Description 

Condition Check one Check one 
A excellent - deteriorated - unaltered X original site 
- good - ruins X altered - moved date 
- fair - unexposed 

Describe the present and original (if known) physical appearance 

The Rendezvous Docking Simulator (RDS) i s  i n  Building 1244 i n  t h e  East  Area of 
t h e  Langley Research Center.  The RDS is  a f u l l - s c a l e  dynamic f a c i l i t y  which 
was used t o  s tudy  p i l o t - c o n t r o l l e d  docking of va r ious  types  of space  v e h i c l e s .  
It was b u i l t  i n  1963 and s imula ted  con to l l ed  docking procedures f o r  bo th  t h e  
Gemini s p a c e c r a f t  wi th  t h e  Agena boos te r  and t h e  Apollo Lunar Excursion Module 
w i th  t h e  Command Module. 

The s imula tor  c o n s i s t s  of an  overhead c a r r i a g e  and cable-suspended gimbal 
system. The c a r r i a g e  i s  e l e c t r i c a l T y  d r iven  and provides  t h r e e  degrees  of 
freedom i n  t r a n s l a t i o n .  The gimbal i s  h y d r a u l i c a l l y  d r iven  and provides  t h r e e  
degrees  of freedom i n  r o t a t i o n .  Thus, t h e  p i l o t  f l i e s  t h e  v e h i c l e  i n  s ix -  
degree-of-freedom motion which i s  c o n t r o l l e d  i n  a closed-loop f a sh ion  through a 
ground-based analog computer. The ope ra t i ng  volume of t h e  s imula tor  i s  210 
f e e t  h o r i z o n t a l l y  by 15  f e e t  l a t e r a l l y  and 40 f e e t  v e r t i c a l l y .  This  enabled 
t h e  test p i l o t s  t o  dock wi th  t a r g e t  Gemini and Apollo s p a c e c r a f t  i n  a t h r e e  
dimensional mode.1 Depending upon t h e  t es t ,  e i t h e r  a f u l l  s c a l e  module of 
t h e  Gemini or Apollo s p a c e c r a f t  , could b e  hung from t h e  s imula tor .  

Af te r  t h e  completion of t h e  Apollo program t h e  Rendezvous Docking Simulator was 
modified t o  s o l v e  open-and-closed loop  p i l o t  c o n t r o l  problems, a i r c r a f t  l anding  
approaches,  s imula tor  v a l i d a t i o n  s t u d i e s ,  and passenger r i d e  q u a l i t y  s t u d i e s .  
The name of t h e  f a c i l i t y  was changed and i t  i s  now c a l l e d  t h e  Real-Time Dynamic 
Simulator .  Modi f ica t ions  t o  t h e  f a c i l i t y  cons i s t ed  of removing t h e  Apollo 
Command Module cockpi t  and i n s t a l l i n g  an  a i r c r a f t  cockpi t .  The system w a s  a l s o  
l i nked  t o  t h e  Langley rea l - t ime  d i g i t a l  computer system and Langley landing  
t e r r a i n  scene genera tor .2  A t  t h e  p re sen t  t ime t h i s  f a c i l i t y  i s  no longer  i n  
use.  



- 

8. Significance 

Period 
. prehistoric 
- 1400-1499 
- 1500-1 599 
- 160S1699 
- 1 700-1 799 
- 1800-1899 
x 1900- 

Areas of Significance--Check and justify below 
- archeology-prehistoric - community planning - landscape architecture- religion 
- archeology-historic - conservation - law - science 
- agriculture - economics - literature - sculpture 
- architecture - education - military - social1 
- art englneering - music humanitarian 
- commerce - exploration/settlement - philosophy - theater 
- communications - industry - politics/government transportation 

- invention 2 other (specify) 

Spoclc dates 1963-1972 BuiiderlArchitect NASA 

Statement of Significanca (in one paragraph) 

The Rendezvous Docking Simulator i s  s i g n i f i c a n t  because i t  permi t ted  NASA t o  
t r a i n  Gemini and Apollo a s t r o n a u t s  i n  docking procedures they  had t o  master 
be fo re  a t t empt ing  t o  land  on t h e  moon. The s imula tor  gave t h e  a s t r o n a u t s  t h e  
exper ience  of a docking s p a c e c r a f t  i n  a s a f e  t h r e e  dimensional mode t h a t  c l o s e l y  
approximated a space environment. Tra in ing  r ece ived  he re  and i n  t h e  Lunar 
Landing Research F a c i l i t y  w a s  i nd i spensab le  t o  accomplishing t h e  g o a l  of l anding  
men on t h e  moon by 1969. 

The dec i s ion  by P re s iden t  Kennedy t o  l and  a man on t h e  moon by 1969 meant t h a t  
NASA had t o  qu ick ly  dec ide  t h e  method of accomplishing t h e  journey. NASA 
engineers  decided t h a t  t h e  b e s t  method of accomplishing t h e  goa l  of t h e  moon 
landing  was through t h e  concept of t h e  l una r  o r b i t  rendezvous (LOR) which 
c a l l e d  f o r  a s i n g l e  Sa turn  V launch of two s p a c e c r a f t  i n t o  lunar  o r b i t  where 
one would remain i n  o r b i t  and t h e  o ther  would descend t o  t h e  moon. Success fu l  
completion of t h i s  method of t r a v e l i n g  t o  t h e  moon meant t h a t  t h e  v e h i c l e  on 
t h e  moon would have t o  boos t  i t s e l f  back i n t o  l una r  o r b i t ,  rendezvous, and dock 
wi th  t h e  mother s h i p  and then  r e t u r n  t o  t h e  Earth.  

The LOR technique was a bo ld  dec i s ion  t o  speed up t h e  schedule  f o r  l anding  a 
man on t h e  moon. To accomplish t h i s  mission i t  was e s s e n t i a l  t h a t  Apollo 
a s t r o n a u t s  b e  t r a i n e d  i n  a l l  a s p e c t s  and problems l i k e l y  t o  a r i s e  i n  t h e  a t tempt  
t o  dock t h e  Apollo Command and Lunar Excursion Modules i n  lunar  o r b i t .  F a i l u r e  
t o  accomplish t h i s  docking would r e s u l t  i n  t h e  f a i l u r e  of t h e  e n t i r e  mission 
and t h e  l i k e l y  l o s s  of t h e  l i v e s  of t h e  a s t r o n a u t s .  This  j u s t i f i e d  t h e  need 
f o r  t h e  Rendezvous Docking Simulator .  Only when t h e  Apollo a s t r o n a u t s  had 
s u c c e s s f u l l y  mastered rendezvous and docking s k i l l s ,  l e a rned  on t h i s  f a c i l i t y ,  
would NASA g i v e  permission f o r  t h e  a t tempt  t o  land  on t h e  moon. 



9. Major Bibliographical References 

See c o n t i n u a t i o n  s h e e t s  

- - - - 

1 0. ~eographical Data 
- 

Acreage of nominated property than 
Quadrangle name Newport News North Quadrangle scale I : 24.000 

UMT References 

A 1 1 1 8 l  13171715 12 14 11 I Q 51 01 61 0) 
Zone Easting Northing Zone 

llllll. 
Easting 

lJ-ldLd Northing 

Verbal boundary description and justification 
The boundary o f  t h e  Rendezvous and Docking S i m u l a t o r  i s  c o n t a i n e d  w i t h i n  t h e  
p e r i m e t e r  o f  B u i l d i n g  1244 i n  t h e  E a s t  Area o f  t h e  Langley Research C e n t e r .  

List all stater and counties for properties overlapping state or county boundaries 

state code county code 

state code countv code 

1 1 Form Prepared By 
nameltitle Harry A. Butowsky 

organization . N a t i o n a l  Pa rk  S e r v i c e  date May 1 5 ,  1984 

street & number D i v i s i o n  o f  H i s t o r y  telephone (202) 343-8168 

=itv or town Washington,  D. C. 20240 state 

12. State Historic Preservation Officer Certification 
- - - 

The evaluated significance of this property within the state is: 

- national -- state - local 

As the designated State Historic Preservation Officer for the National Historic Preservation Act of 1966 (Public Law 8 s  
665), 1 hereby nominate this property for Inclusion in the National Register and certify that it has been evaluated 
according to the criteria and procedures set forth by the National Park Service. 

State Historic Preservation Officer signature 

title . date 

For NPS use only 
I hereby certify that this property is included in the National Register 

date - 
Keeper of the National Register C - 

L -: 

Attest: iJ - date 
Chief of Registration A 
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Footnotes 

1. Howard G. Hatch, Jr., Jack E. Pennington, and Jere B. Cobb, Dynamic 
Simulation of Lunar Module Docking with Apollo Module in Lunar Orbit 
NASA TN D-3972 (Hampton, Va: Langley Research Center, No Date), p. 3. 

2. Technical Facilities Catalog Vole 1. (Washington, D.C.: National 
Aeronautics and Space Administration, 1974) , pp. 3-44, 3-45. 
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FIGURE 1-1 
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FIGURE 1-2 
Combined East & West Area 
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FIGURE 1-4 
West Area 



Rendezvous Docking Simulator 

Source: Technical Facilities Catalog Vol. 1, 1967, p. 4-35. 


